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(54) Abstract Title 

Aircraft turbof an gas turbine engine upstream core mounting which does not transmit vertical loads 



(57) A mounting for coupling a turbofan gas turbine engine to an aircraft comprises a downstream core 
mounting (50, fig 1), a fan mounting (48, fig 1) and an upstream core mounting 56 which transmits side loads 
between the core casing 36 and the aircraft structure 40. The upstream core mounting 56 comprises a first 
structure 58 on the core casing 36 adjacent to a compressor section ( 1 6, fig 1 h The first structure 58 comprising 
a sleeve 60 having a spherical inner surface 62 and a bush 64 having a spherical outer surface 66 which locates 
within the sleeve 60. A triangular second structure 68 has a pin 70 which locates coaxially in the bush 64, and 
has laterally spaced connectors (72,72B figs 3 and 4) to secure the second structure to the aircraft structure 40 
to transmit side loads but not vertical loads. The connectors 72 may have spherical surfaces, or may be a pair 
of coaxial pins. This arrangement reduces wing flutter and allows engines to be changed simply. 
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A MOUNTIN G FOR COUPL ING A TURROFsm r» 

-~±±22&°mS*S_ mRBIliE ENGINE T n AN 
A IRCRAFT STRnT TTTDp 

The present invention relates to 

co UPling a turbofan gas turbin te ; ; «■»«»• *« 

5 structure. engine to an aircraft 

In one conventional core mounted hl„h k 
turbofan gas turbine engine, in 

positioned upstream or the core engine ,h " " 

counted onto an aircraft pylon by ^ ^ 

mounting means. The upstr .„ ^/JJ^Z m *" m " r "" 
are positioned a dj acent to the ■»•»» 
turbines of the core en ■ assembly and the 

cne core engine respectively r „ rl .k 
fan casing of the turh„. Furthermore the 

- the core LIT' ^ " 

y support means. The 
mountino secures fho «- upstream 

" the Py ion and \l£ ^^1^ C3Si " g 

:::i:r:Lrr n t 9 h e;:r es th * - ~^r* 

loads and torgue ITsT T ~'»«^ 
-untino or the ' downst ^ th " 

casing.' " StIem "° Unlln ' '° ^e core engine 

tatio^t::::::; :rt::i„v an — ~ 
* i. p-- i oned tu : b P ; n tL: 9 :r;he in co;e hich the fan 

» engine is mounted onto an aircraft S " e ' ^ 

— anting means. " """"" ^ 

provided on the fan c a • u P str "m mounting means is 

casing. The upstr.™ °" the C ° re en ^ ine 
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casing. The UD sfr 03m e en 9me 

y iue upstream mounting secure t-h<* - 

of fan casino to t-H , secu ^s the top dead centre 

- -srrirnti:: 7 — 

of the turbine casing to th ? ^ CSntre 
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possible to minimise bending of the core engine from fan 
casing intake aerodynamic loads. 

A problem with the former arrangement is that the 
upstream mounting is prevented from being positioned as far 
5 m an upstream direction as possible because of engine 
structure and the requirement of the aircraft structure to 
clear the engine structure during engine changes. This may 
result in bending of the core engine and core casing. 

In order to minimise core engine bending the upstream 
10 mounting must be positioned as far upstream as possible 

A problem with the latter arrangement is that the 
centre of gravity of the turbofan gas turbine engine is a 
relatively large vertical distance from the upstream and 
downstream mounting means where any side loads on the 
15 turbofan gas turbine engine are reacted. This may result 
in flutter in the wings of the aircraft. 

In order to minimise wing flutter the vertical 
distance between the centre of gravity and the upstream and 
downstream mounting means must be relatively small to 
20 minimise roll torque, preferably the distance is zero. 

The present invention seeks to provide a novel 
mounting for coupling a turbofan gas turbine engine to an 
aircraft structure which reduces, preferably overcomes, the 
above mentioned problems. 

Accordingly the present invention provides a mounting 
for coupling a turbofan gas turbine engine to an aircraft 
structure, the turbofan gas turbine engine comprising a 

core engine and a fan assembly, the fan „ MIBh1 

y ' Lne ran assembly comprising 

a fan and a fan casing, the core engine comprising 
compressor means, combustor means, turbine means and a core 
casing, an upstream core mounting connecting the core 
casing to the aircraft structure to transmit side loads 
only to the aircraft structure, the upstream core mounting 
comprising a first structure on the core casing adjacent 
the compressor means, the structure comprising a sleeve 
having a spherical inner surface, a bush having a spherical 
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outer surface locating coaxially within the sleeve, a 
second structure having a pin for locating coaxially in 
the bush and the second structure having laterally spaced 
connectors to secure the second structure to the aircraft 
5 structure to transmit side loads but not to transmit 
vertical loads to the aircraft structure. 

Preferably the mounting comprises a fan mounting 
connecting the top dead centre of the fan casing to the 
aircraft structure to transmit pitch and vertical loads to 
10 the aircraft structure, an upstream core mounting 
connecting the core casing to the aircraft structure to 
transmit side loads only to the aircraft structure, a 
downstream core mounting connecting the core casing to the 
aircraft structure to transmit side and vertical loads and 
torque to the aircraft structure, thrust struts connecting 
the downstream core mounting and the core casing, the 
upstream core mounting comprising the first structure on 
the core casing adjacent the compressor means, the first 
structure comprising a sleeve having a spherical inner 
surface, a bush having a spherical outer surface locating 
coaxially within the sleeve, a second structure having a 
pin for locating coaxially in the bush, the second 
structure having laterally spaced connectors to secure the 
second structure to the aircraft structure to transmit side 
loads but not to transmit vertical loads to the aircraft 
structure . 

Preferably the laterally spaced connectors are 
spherical connectors. The laterally spaced connectors may 
be pins extending laterally which locate in coaxial 
apertures in the aircraft structure. 

Preferably the second structure is a triangular 
structure . 

The present invention will be more fully described by 
way of example with reference to the accompanying drawings 
35 in which :- 
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Figure 1 shows a hunting for coupling . turbofan gas 
turbine engine to an aircraft structure according to the 
present invention. 

Figure 2 shows an enlarged view of the upstream core 
:> mounting shown in figure 1. 

Figure 3 shows a plan view of the upstream core 
mounting shown in figure 2. 

Figure 4 shows an enlarged alternative view of the 
upstream mounting shown in figure 1, and 

Figure S shows a plan view of the upstream core 
mounting shown in figure 4. 

A turbofan gas turbine engine 10, as shown in figure 
1. comprises in flow series an inlet 12, fan assembly 14 a 
compressor section 16, a combustion section 18, a turbine 
.5 section 20 and an exhaust 22. The fan ass 

comprises a fan rotor 24 which carries a plurality of 
angularly spaced radially outwardly extending fan blades 
26. The fan rotor 24 and fan blades 26 are enclosed by a 
fan casing 28 which defines a fan duct 30. The fan duct 
has an exhaust 32 at its downstream end. The compressor 
section 16, combustion section 18 and turbine section 20 
form a core engine 3,. The core engine 3 < . = enclosed 

core casing 36. The fan casing 28 is interconnected to the 

core casing 36 by a olurat -i t-i, ^-f , ! 

y Plurality of angularly spaced radially 

outwardly extending fan outlet guide vanes 38. 

The turbofan gas turbine engine 10 is mounted onto an 
aircraft pylon 40 by a mounting described below. The pylon 
40 has an upstream end 42, a downstream end 44 and an 
intermediate portion 46. 

The upstream end 42 of the pylon 40 is connected to 
the fan casing 28 by a fan mounting 48. The fan mounting 

4o transmits vertical loads f^^™ 

loads from the fan assembly 14 and 
core engine 34 to the pylon 40. 

The downstream end 44 of the pylon 40 is connected to 
the downstream end of the core casing 36 adjacent the 
turbme section 20 by a downstream core mounting 50 The 
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downstream core mounting 50 transmits side and vertical 
loads and torque from the core engine 34 to the pylon 40. 
A pair of thrust struts 52 connect points 54 on the core 
casing 36, either side of vertical plane through the engine 
5 axis A, adjacent the compressor section 16 to the 
downstream core mounting 50 and hence the pylon 40. 

The intermediate portion 4 6 of the pylon 40 is 
connected to the core casing 36 adjacent the compressor 
section 16 by an upstream core mounting 56, which is shown 
10 more clearly in figures 2 and 3. 

The upstream core mounting 56 comprises a first 
structure 58 adjacent the compressor section 16 of the core 
casing 36. The first structure 58 comprises an annular 
structure which is triangular in axial cross-section. The 
15 first structure 58 comprises a sleeve 60 and a bush 64 
arranged at top dead centre of the core casing 36. The 
sleeve 60 has a spherical inner surface 62 and the bush 64 
has a spherical outer surface 66 which locates coaxially, 
and can rotate, within the sleeve 60. 
20 A second structure 68 has a pin 70 for locating 

coaxially in the bush 64. The second structure 68 is 
triangular in lateral cross-section. The second structure 
68 has laterally spaced spherical connectors 72 which are 
secured to the second structure 68 by fasteners 76. The 
25 spherical connectors 72 locate in spherical shaped 
apertures 74 in an L-shaped bracket 78. The L-shaped 
bracket 78 is secured to the intermediate portion 46 of the 
pylon 40 by fasteners 80. The upstream core mounting 56 
transmits side loads only to the aircraft structure 40 and 
does not transmit vertical loads to the aircraft 40 because 
of the spherical connectors 72. The second structure 68 
extends axially upstream from the intermediate portion 4 6 
of the pylon 40. The base portion 69 of the triangle of 
the second structure 68 is arranged to extend laterally of 
a vertical plane through the axis A of the turbofan gas 
turbine engine 10. The apex 71 of the triangle of the 



30 



6 



second structure 68 is arranged substantially in a vertical 
plane through the turbofan gas turbine engine 10. 

The upstream mounting 56 is easily removed from the 
intermediate portion 46 of the pylon 40, while remaining 
5 attached to the turbofan gas turbine engine 10 to allow 
engine changes by simp l y unfastening and removing the 
fasteners 80. 

An alternative upstream core mounting 56B, as shown in 
figures 4 and 5, is s U bstantial ly the same as that shown in 
.0 figures 2 and 3. It differs in that the lateraily spaced 
spherical connectors 72 locate in spherical shaped 
apertures 74B in the second structure 68B and the spherical 
connectors 72B are secured to the intermediate portion 46 
of the pylon 40 by fasteners 76B. The upstream core 
.5 mounting 56B transmits side ioads only to the aircraft 
structure 40. 

The upstream mounting 56B is easily removed from the 
intermediate portion 46 of the pylon 40, while remaining 
attached to the turbofan gas turbine engine 10 to allow 

20 engine changes by simplv unf^tpnin^ 

y oiiupxy unrastenmg and removing the 

fasteners 76B. 

A further alternative is to use a pair of coaxial pins 
whrch extend parallel to the base 69 of the triangle of the 
second structure 66. The pins locacing in coaxial 

25 apertures in the intermediate portion 46 of the pylon 40 to 
transmit lateral loads but not to transmit vertical loads 

The advantage of the use of the mounting arrangement 
" ,119 "—""O. upstream core mounting and downstream 

core mounting is that the fan mounting transmits vertical 
loads to the aircraft structure, the downstream core 
mounting transmits side and vertical loads , ya „ and piCch) 
and roll torgue to the aircraft structure. the upstream 
core mounting transmits side loads only to the aircraft 
structure and the thrust links transmit thrust loads from 
35 core engine to the downstream core mounting. The upstream 
core mounting is closer to the centre of gravity of the 



turbofan gas turbine engine resulting in the transmission 
of lower side loads to the aircraft structure enabling the 
pylon and aircraft structure to be tuned to minimise 
flutter of the aircraft structure, for example the aircraft 
wings. The use of the sleeve with the spherical inner 
surface, the bush with the spherical outer surface, pin and 
axially extending triangular structure enables the axial 
separation of the upstream core mounting and downstream 
core mounting to be increased, by moving the mounting point 
further upstream, to reduce bending of the core engine and 
core casing. 

Although spherical connectors have been described in 
the description it may be possible to use other connectors 
which will transmit side loads but not transmit vertical 
loads . 



Claims : - 

1. A mounting for coupling a turbofan gas turbine engine 
to an aircraft structure, the turbofan gas turbine engine 
comprising a core engine and a fan assembly, the fan 
5 assembly comprising a fan and a fan casing, the core engine 
comprising compressor means, combustor means, turbine means 
and a core casing, an upstream core mounting connecting the 
core casing to the aircraft structure to transmit side 
loads only to the aircraft structure, the upstream core 
10 mounting comprising first structure on the core casing 
adjacent the compressor means, the first structure 
comprising a sleeve having a spherical inner surface a 
bush having a spherical outer surface locating coaxially 
^thin the sleeve, a second structure having a pin for 
15 locating coaxially in the bush and the triangular structure 
havxng laterally spaced connectors to secure the second 
structure to the aircraft structure to transmit side loads 
but not to transmit vertical loads to the aircraft 
structure . 

20 2. A mounting as claimed in claim 1 wherein the mounting 
comprises a fan mounting connecting the top dead centre of 
the fan casing to the aircraft structure to transmit pitch 
and vertical loads to the aircraft structure, an upstream 
core mounting connecting the core casing to the aircraft 
25 structure to transmit side loads only to the aircraft 
structure, a downstream core mounting connecting the core 
casing to the aircraft structure to transmit side and 
vertical loads and torque to the aircraft structure, thrust 
struts connecting the downstream core mounting and the core 
30 casxng, the upstream core mounting comprising first 
structure on the core casing adjacent the compressor means, 
the structure comprising a sleeve having a spherical inner 
surface, a bush having a spherical outer surface locating 
coaxially within the sleeve, a second structure having a 
.5 pxn for locating coaxially in the bush, the second 
structure having laterally spaced connectors to secure the 



second structure to the aircraft structure to transmit side 
loads but not to transmit vertical loads to the aircraft 
structure . 

3. A mounting as claimed in claim 1 or claim 2 wherein 
the laterally spaced connectors are spherical connectors. 

4. A mounting for coupling a turbofan gas turbine engine 
to an aircraft structure substantially as hereinbefore 
described with reference to figures 1, 2 and 3 of the 
accompanying drawings. 

5. A mounting for coupling a turbofan gas turbine engine to 
an aircraft structure substantially as hereinbefore 
described with reference to figures 1, 4 and 5 of the 
accompanying drawings. 
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